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(54) ELECTROLUMINESCENT ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electroluminescent element 
with no uneven brightness. 

SOLUTION: An anode 1 1 made of ITO (indium tin oxide) and an organic 
EL layer 13 are formed sequentially on a glass substrate 10. By using the 
same metal mask, a low resistant metal electrode 1 2 made of Mg and a 
cathode 14 are formed by vapor deposition. A contact region 14a of the 
cathode 1 4 is connected to a cathode extraction electrode 1 5 made of 
ITO formed at the same time as the anode 1 1 . They are sealed with a 
sealing member 16 except for the anode extraction terminal 14a and a 
cathode extraction terminal 15a. Voltage applied from the anode 
extraction terminal 1 4a is applied to a low resistant metal electrode 1 2 
with almost no drop. Voltage between the electrodes is not varied in any 
portions, and the organic EL layer 13 emits light in almost the same 
brightness in any portions. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has. been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The luminous layer which a laminating is carried out, is formed on the 1st electrode which has 
the 1st terminal for impressing an electrical potential difference, and said 1st electrode, and emits light 
according to the impressed electric field, A peripheral edge electrode with sheet resistance smaller than 
said 1st electrode which the laminating was carried out and was formed on the peripheral edge section 
of said 1st electrode, They are the electroluminescence devices which a laminating is carried out, are 
formed on said luminous layer, are equipped with the 2nd electrode which has a field for impressing an 
electrical potential difference, and are characterized by what said luminous layer emits light for 
according to the electric field produced with the electrical potential difference impressed to said 1st and 
2nd electrode. 

[Claim 2] Said 2nd electrode is electroluminescence devices according to claim 1 characterized by what 
is consisted of the same ingredient as said peripheral edge electrode. 

[Claim 3] The ejection electrode which has the 2nd terminal for connecting with said field of said 2nd 
electrode, consisting of the quality of the materials with a work function higher than said 2nd electrode, 
and impressing an electrical potential difference to an edge, Electroluminescence devices according to 
claim 1 or 2 characterized by what it leaves said 1st and 2nd electrode, and has for the closure member 
which closes said 1st electrode, said luminous layer, said peripheral edge electrode, said 3rd electrode, 
and said extraction electrode. 

[Claim 4] Said peripheral edge electrodes are electroluminescence devices given in claim 1 
characterized by what is constituted by the configuration which the character of abbreviation KG was 
made to counter thru/or any 1 term of 3. 

[Claim 5] Said luminous layers are electroluminescence devices given in claim 1 characterized by what 
is constituted by the organic electroluminescence layer thru/or any 1 term of 4. 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the electroluminescence devices which 
brightness unevenness does not produce even if it large-area-izes about electroluminescence devices. 
[0002] 

[Description of the Prior Art] The organic EL panel is known as a back light of flat-surface mold displays, 
such as a liquid crystal display. The organic EL panel 3 conventionally used as a back light consists of 
an anode electrode 31 by which the laminating was carried out on the glass substrate 30 of 
transparence, an organic electroluminescence layer 32, and a cathode electrode 33. as shown in drawing 
6 . Anode electrode ejection terminal 31a is prepared in the end of the anode electrode 31. Cathode 
electrode ejection terminal 33a is prepared in the end of the cathode electrode 33. 

[0003] Light is emitted because the luminous layer in the organic electroluminescence layer 32 absorbs 
the energy which the current flowed and produced the organic electroluminescence layer 32 by the 
recombination of an electron and an electron hole by impressing a predetermined electrical potential 
difference to each of anode electrode ejection terminal 31a and cathode electrode ejection terminal 33a. 
and impressing the predetermined electrical potential difference beyond a threshold here between the 
anode electrode 31 of an organic EL panel 3, and the cathode electrode 33. 

[0004] The light which emitted light in the organic electroluminescence layer 32 penetrates the anode 
electrode 31 and a glass substrate 30, and is displayed. For this reason, generally Mg (Magnesium) alloy 
of low resistance with which ITO (Indium Tin Oxide) of transparence has reflexibility in the cathode 
electrode 33 is used for the anode electrode 31. 

[0005] However, the electrical potential difference which impressed ITO which constitutes the anode 
electrode 31 from anode electrode ejection terminal 31a since resistance was higher than the metallic 
material of the cathode electrode 33 descends as it becomes far from anode electrode ejection terminal 
31a. For this reason, the electrical potential difference between the anode electrode 31 and the cathode 
electrode 33 becomes small as the distance from anode electrode ejection terminal 31a becomes far. 
and the current which flows the organic electroluminescence layer 32 decreases. For this reason, in the 
conventional organic EL panel 3. there was a problem that unevenness was made to brightness with the 
distance from the anode electrode 31. 

[0006] Since the brightness unevenness of the organic EL panel 3 by the voltage drop in such an anode 
electrode 31 is solved, it is possible to form the anode electrode 31 thickly. That is. by forming the 
anode electrode 31 thickly, the resistance of the anode electrode 31 is made small and the voltage drop 
in the anode electrode 31 is prevented. 

[0007] However, when the anode electrode 31 is thickly formed for the reduction in resistance, the 
amount of the light absorbed with the anode electrode 31 among the light emitted in the organic 
electroluminescence layer 32 increases. When the anode electrode 31 became thickness longer than the 
wavelength of the light emitted in the organic electroluminescence layer 32 especially, the absorption of 
light increased more and, for this reason, there was a problem that the light displayed on an organic EL 
panel 3 will become dark. 
[0008] 

[Problem(s) to be Solved by the Invention] This invention aims at offering the electroluminescence 
devices which are made in order to cancel the trouble of the above-mentioned conventional technique, 
and do not have brightness unevenness. 
[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the 
electroluminescence devices concerning the 1st viewpoint of this invention The luminous layer which a 
laminating is carried out. is formed on the 1st electrode which has the 1st terminal for impressing an 
electrical potential difference, and said 1st electrode, and emits light according to the impressed electric 
field. A peripheral edge electrode with sheet resistance smaller than said 1st electrode which the 
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laminating was carried out and was formed on the peripheral edge section of said 1st electrode, On said 
luminous layer, a laminating is carried out, and it is formed, and has the 2nd electrode which has a field 
for impressing an electrical potential difference, and said luminous layer is characterized by what light is 
emitted for according to the electric field produced with the electrical potential difference impressed to 
said 1st and 2nd electrode. 

[0010] At these electroluminescence devices, there is little descent of the electrical potential difference 
impressed to said 1st terminal in said peripheral edge resistance by having a peripheral edge electrode' 
with sheet resistance smaller than said 1 st electrode on the peripheral edge section of said 1 st 
electrode. Since the voltage drop follows distance from said peripheral edge electrode even if a voltage 
drop arises in said 1st electrode, the voltage drop in said 1st electrode can be prevented in the 
remarkable range. For this reason, a big difference does not arise on an inter~electrode electrical 
potential difference with the distance from said 1st terminal, and luminescence brightness does not vary 
by the location. 

[001 1] In addition, the peripheral edge section does not necessarily mean the whole region of the 
peripheral edge section here. Moreover, although the electric field produced with the electrical potential 
difference between the said 1st and 2nd substrate are decided by the distance between the said 1st and 
2nd substrate, and resistance of said luminous layer, when the electrical potential difference between 
the arising [ the electric field more than predetermined ], i.e.. said 1st [ the ], and 2nd substrate 
becomes more than predetermined, a current flows said luminous layer and said luminous layer emits 
light. 

[0012] In the above-mentioned electroluminescence devices, said 2nd electrode makes it suitable to 
consist of the same ingredient as said peripheral edge electrode. 

[001 3] The ejection electrode which has the 2nd terminal for connecting with said field of said 2nd 
electrode, and the above-mentioned electroluminescence devices consisting of the quality of the 
materials with a work function higher than said 2nd electrode further, and impressing an electrical 
potential difference to an edge, It leaves said 1 st and 2nd electrode, and what it has for the closure 
member which closes said 1st electrode, said luminous layer, said peripheral edge electrode, said. 3rd 
electrode, and said extraction electrode is made suitable. 

[0014] Here, the higher ingredient of a work function is a pile to a lifting about chemical changes, such 
as oxidation. That is, said ejection electrode is hard to change rather than said 2nd electrode chemically, 
and means that there is little degradation of the engine performance. 

[0015] In this case, since said 2nd electrode excellent in the low electron emission nature of a work 
function can be closed by said closure rnember, it is hard coming to generate the chemical change of 
the member which constitutes the above-mentioned electroluminescence devices. For this reason, 
degradation of the engine performance of said electroluminescence devices can be prevented. 
[0016] In the above-mentioned electroluminescence devices, said peripheral edge electrode makes it 
suitable to be constituted by the configuration which the character of abbreviation KO was made to 
counter. 

[0017] With constituting said peripheral edge electrode in this way. bearing capacity of the metal mask 
used when forming said peripheral edge electrode can be strengthened. For this reason, this metal mask 
can be stuck more to the substrate with which said electroluminescence devices are formed, and a 
beautiful electrode pattern can be formed. 

[0018] In the above-mentioned electroluminescence devices, a transparent electrode may constitute 
said 1st electrode. 

[0019] In order to emit outside the light emitted by said luminous layer, at least one side of said 1st and 
2nd electrode needs to consist of transparent electrodes which consist of ITO etc. However, generally 
the resistance of a transparent electrode is stronger than a metal electrode, and since it is easy to 
produce a voltage drop, a voltage drop can be prevented by forrhing a peripheral edge electrode in the 
peripheral edge of said 1st transparent electrode. 
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[0020] Said luminous layer shall be constituted by the organic electroluminescence layer in the above- 
mentioned electroluminescence devices. 
[0021] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with 
reference to an accompanying drawing. The gestalt of this operation explains the case where this 
invention is applied to the organic EL panel used as a back light of a Personal Digital Assistant equipped 
with a liquid crystal panel. 

[0022] Drawing 1 is drawing showing typically the configuration of the organic EL panel 1 of the gestalt 
of this operation, drawing 2 is the top view of the organic EL panel 1 of drawing 1 , and drawing 3 is the 
A-A line sectional view of drawing 2 . On the transparent glass substrate 10, the laminating of the anode 
electrode 1 1, the low resistance metal electrode 12, the organic electroluminescence layer 13, the 
cathode electrode 14, and the cathode ejection electrode 15 is carried out in predetermined sequence, 
and this organic EL panel 1 is formed so that it may illustrate. 

[0023] The anode electrode 1 1 is formed by fabricating ITO by which sputtering was carried out alt over 
the upper [ of a glass substrate 10 ] in a predetermined form by the photolithography method. The 
anode electrode 1 1 consists of ITO of the transparence whose thickness is 2200A, and the light emitted 
in the organic electroluminescence layer 13 is penetrated. The sheet resistance of the anode electrode 

11 is 8ohm/**. Anode electrode ejection terminal 11a for impressing an electrical potential difference to 
the anode electrode 11 is prepared in the end section of the anode electrode 11. 

[0024] The low resistance metal electrode 1 2 is formed in the form where the character of KO is 
opposed, on the peripheral edge section of the anode electrode 11. The low resistance metal electrode 

12 is formed by vacuum deposition using the same metal mask as the metal mask for forming the 
cathode electrode 14. The low resistance metal electrode 12 consists of Mg like the cathode electrode 
14 mentioned later, and sheet resistance is 0.3ohm/**. It is made for the voltage drop of the electrical 
potential difference impressed from anode electrode ejection terminal 1 la not to produce the low 
resistance metal electrode 12 in a part far from anode electrode ejection terminal 11a. 

[0025] The organic electroluminescence layer 13 forms three kinds of organic electroluminescence 
layers for red (R), and green (G) and blue (B) in predetermined sequence with the vacuum deposition 
method, in order to emit the white light for using as a back light. As the organic electroluminescence 
layer 1 3 is shown in drawing 4 . electron hole transportation layer 1 3a is formed [ R. G. and B ] on the 
anode electrode 11. Electron hole transportation layer 13a is formed so that it may mention later and 
thickness may differ according to the distance from the low resistance metal electrode 12. On electron 
hole transportation layer 13a, luminous layer 13ba electronic transportability luminous layer 13r for R, 
1 3g of electronic transportability luminous layers for G, and for B and electronic transportation layer 
1 3bb are formed in predetermined sequence. 

[0026] R, G. and electron hole transportation layer 13a of B community consist of alpha-NPD. Electronic 
transportability luminous layer 13r for R consists of Alq3 by which DCM1 was distributed. 13g of 
electronic transportability luminous layers for G consists of Bebq2. Luminous layer 13ba for B consists 
of 96% of the weight of DPVBi. and 4% of the weight of BCzVBi. Electronic transportation layer 1 3bb for 
B consists of Alq3. When a mask is used for these electronic transportability luminous layers or an 
electronic transportation layer, and a luminous layer, each thing of R. G, and B is formed in order. 
[0027] When the electrical potential difference beyond a threshold is impressed between the anode 
electrode 11 and the cathode electrode 14, from electron hole transportation layer 13a, an electron hole 
is poured in by the energy of the electric field produced by it. and an electron is poured in from the 
electronic transportability luminous layers 13r and 13g or electronic transportation layer 13bb. When the 
electronic transportability luminous layers 13r and 13g or luminous layer 13ba absorbs the energy 
excited when this electron hole and electron recombined, the light of R, G, and B is emitted, respectively, 
an organic EL panel 1 — R, G, and the object for B — it is that the additive mixture of colors of the 
three colors of R. G. and B which were emitted from each organic electroluminescence layer are carried 
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out, and the white light is emitted. 

[0028] In addition, on the anode electrode 11, the organic electroluminescence layer 13 leaves the field 
in which the low resistance metal electrode 1 2 is formed, and is formed. Moreover, the organic 
electroluminescence layer 13 is formed also on the part in which contact field 14a later mentioned on 
the anode electrode 1 1 is formed so that the anode electrode 1 1 and the cathode electrode 14 may not 
contact. 

[0029] The cathode electrode 14 is formed by the vacuum deposition method on the organic 
electroluminescence layer 13 at formation and coincidence of the low resistance metal electrode 12. 
The field in which the cathode electrode 14 is formed is farther [ than the field in which the organic 
electroluminescence layer 13 is formed ] small. The cathode electrode 14 consists of low Mg or Mg alloy 
of a work function from the anode electrode 1 1 whose thickness is 5500A, and sheet resistance is 
0.3ohm/**. Contact field 14a for connecting with the cathode ejection electrode 15 is prepared in the 
end of the cathode electrode 1 4. 

[0030] The cathode ejection electrode 15 is formed in the anode electrode 11 and coincidence by the 
photolithography method. Cathode electrode ejection terminal 15a is prepared in the edge of the 
cathode ejection electrode 15. Since it is constituted by ITO of the same sheet resistance as the anode 
electrode 11, the cathode ejection electrode 15 enlarges width efface except for cathode electrode 
ejection terminal 1 5a so that it may make resistance small. 

[0031] The area of the part (viewing area) into which this organic EL panel 1 is used as a back light of 
the liquid crystal display of a Personal Digital Assistant as mentioned above, and light penetrates a glass 
substrate 10 is about 6x9cm. Moreover, the thickness of the organic electroluminescence layer 13 of an 
organic EL panel 1 is 1000A - about 3000A. 

[0032] As for this organic EL panel 1, the anode electrode 11, the low resistance metal electrode 12, the 
organic electroluminescence layer 13. and the cathode electrode 14 were formed in the glass substrate 
10. Except for the parts of anode electrode ejection terminal 11a and cathode electrode ejection 
terminal 15a, the closure of these is carried out in fact by the closure member 16 which consists of 
resin. 

[0033] Hereafter, the manufacture approach of the organic EL panel 1 of the gestalt this operation is 
explained with reference to drawing 5 (A) - (E). Here, according to the B-B line cross section of drawing 
2 , sequential explanation of the production process of an organic EL panel 1 is given. 
[0034] First, the thin film of ITO is made to deposit in a spatter the whole surface on a glass substrate 
10. And parts other than the part which serves as a garbage 11. i.e., an anode electrode, and the 
cathode ejection electrode 1 5 among ITO(s) made to deposit are removed by the photolithography 
method. This forms the anode electrode 1 1 and the cathode ejection electrode 1 5 on a glass substrate 
1 0 (process (A)). 

[0035] Next, it is a little smaller than the anode electrode 1 1 formed at the process (A), and contact 
field 14a of the cathode electrode 14 sets by the position the metal mask which prepared the slightly 
larger aperture than the part which laps with the anode electrode 11. and carries out vacuum deposition 
of alpha-NPD. In this way. electron hole transportation layer 13a is formed because alpha-NPD vapor- 
deposits into the part of the aperture of a metal mask. 

[0036] Next, among electron hole transportation layer 13a which opened the aperture to compensate for 
arrangement of the part which forms luminous layer 13ba for B and which formed the metal mask 
according to the position, on a blue luminescence field, vacuum deposition of DPVBi and the BCzVBi is 
mixed and carried out by the predetermined ratio, and luminous layer 13ba for B is formed. The metal 
mask same moreover is used, vacuum deposition of Alq3 is carried out. and electronic transportation 
layer 13bb for B is formed. Furthermore, on Alq3 by which DCM1 was distributed on the red 
luminescence field of electron hole transportation layer 13a in which arrangement of an aperture formed 
a metal mask different, respectively according to the position, respectively, and a green luminescence 
field, vacuum deposition of Bebq2 is carried out, and the object for R and the electronic transportability 



-6- 



luminous layers 13r and 13g for G are formed. Thereby, the organic electroluminescence layer 13 whole 
is formed (process (B)). 

[0037] Next, the metal mask which opened the aperture in the parts of the low resistance metal 
electrode 12 of the character type configuration of KO which counters, and the cathode electrode 14 
(contact field 14a formed in one is included) is set by the position, and vacuum deposition of Mg is 
carried out. In this way, Mg vapor-deposits into the part of the aperture of a metal mask, and the low 
resistance metal electrode 12 and the cathode electrode 14 (contact field 14a is included) are formed 
(process (C)); 

[0038] And the anode electrode 11 formed at the process of (C). the low resistance metal electrode 12. 
the organic electroluminescence layer 13, the cathode electrode 14, and the cathode ejection electrode 
15 are closed by the closure member 16 except for the parts of anode electrode ejection terminal 11a 
and cathode electrode ejection terminal 15a from the above (A), and an organic EL panel 1 is 
manufactured (process (D)). 

[0039] Hereafter, luminescence actuation of the organic EL panel 1 of the gestalt of this operation is 
explained. In order to make an organic EL panel 1 emit light, the electrical potential difference of 4V is 
impressed to anode electrode ejection terminal 1 la from a driver (not shown). Moreover, the electrical 
potential difference of OV is impressed to cathode electrode ejection terminal 1 5a. 
[0040] The electrical potential difference impressed to anode electrode ejection terminal 1 la is 
impressed also to the low resistance metal electrode 12. Since the low resistance metal electrode 12 
has sheet resistance as small as 0.3ohms / **, even if a current flows the organic electroluminescence 
layer 13, this impressed electrical potential difference hardly descends, but, as for the potential of the 
low resistance metal electrode 1 2, the whole surface is set to about 4 V by it. In the anode electrode 1 1 , 
since sheet resistance is comparatively as large as 8ohms / **. an electrical potential difference 
descends with the distance from the low resistance metal electrode 12. However, since the low 
resistance metal electrode 12 is formed in most peripheral edge sections of the anode electrode 1 1, it is 
comparatively short also in the core of the anode electrode 11, and there are few voltage drops. [ of the 
distance from the low resistance metal electrode 12] 

[0041] On the other hand, the electrical potential difference impressed to cathode electrode ejection 
terminal 15a is impressed to the cathode electrode 14 through the cathode ejection electrode 15 and 
contact field 14a. Here, since the sheet resistance of the cathode electrode 14 is as small as 0.3ohms / 
**, the value of the electrical potential difference impressed to cathode electrode ejection terminal 15a 
hardly changes also according to the current which flows the organic electroluminescence layer 13 in 
the cathode electrode 14. That is, the electrical potential difference of the cathode electrode 14 whole 
is set to about 0 V. 

[0042] Thereby, a difference seldom produces the electrical potential difference between the anode 
electrode 11 and the cathode electrode 15 by the location. And although an organic EL device 13 emits 
light by the brightness according to the electrical potential difference between the anode electrodes 1 1 
and the cathode electrodes 15 in a corresponding location, the luminescence brightness seldom changes 
it all over an organic EL panel 1. 

[0043] As explained above, in the organic EL panel 1 of the gestalt of this operation, the low resistance 
metal electrode 12 which becomes the peripheral edge section of the anode electrode 11 which consists 
of ITO from Mg is provided. Here, in the low resistance metal electrode 12, the electrical potential 
difference impressed from anode electrode ejection terminal 1 la hardly descends. Therefore, even if it 
forms thinly the anode electrode 1 1 which consists of ITO, the voltage drop in the anode electrode 1 1 
can be prevented in the remarkable range. For this reason, the difference of a so big electrical potential 
difference does not arise with the distance from anode electrode ejection terminal 11a. and. as for an 
organic EL panel 1, brightness does not vary by the location. 

[0044] Moreover, in the production process of the organic EL panel 1 of the gestalt of this operation, 
the low resistance metal electrode 12 and the cathode electrode 14 were formed at the same process 



using the same metal mask. Thus, by forming the low resistance metal electrode 1 2 and the cathode 
electrode 14 at the same process, the whole production process of an organic EL panel 1 can be 
shortened, and a manufacturing cost can be made low. Moreover, the precision of micro processing is 
not required about these two by using the same metal mask and forming the low resistance metal 
electrode 12 and the cathode electrode 14. Furthermore, since it is lost by the amount of [ of the low 
resistance metal electrode 12 and the cathode electrode 14 ] intersection, the incidence rate of a 
defective [ / short ] inter-electrode [ these ] can be made small. 

[0045] Moreover, the metal mask used at the process which forms the low resistance metal electrode 
12 and the cathode electrode 14 with the gestalt of this operation has prepared the aperture in the form 
where the character type thing of KO counters, and the low resistance metal electrode 12 was formed 
in the form where the character type thing of KO counters. For this reason, the bearing capacity of the 
metal mask itself becomes strong, and the adhesion of a substrate 10 and a metal mask improves. 
Therefore, a beautiful electrode pattern can be formed. 

[0046] Moreover, in the production process of the organic EL panel 1 of the gestalt of this operation, 
the low resistance metal electrode 12 is formed, after the organic electroluminescence layer 13 is 
formed on the anode electrode 11. For this reason, especially effect cannot affect the luminescence 
property of an organic EL panel 1 at the interface condition of the strong anode electrode 1 1 and the 
organic electroluminescence layer 13, and the luminescence property of an organic EL panel 1 can be 
stabilized. 

[0047] Moreover, in the organic EL panel 1 of the gestalt of this operation, the cathode ejection 
electrode 15 which consists of ITO(s) was formed, and parts other than anode electrode ejection 
terminal 11a and cathode electrode ejection terminal 15a were closed by the closure member 16. For 
this reason, since the part (the low resistance metal electrode 1 2 and cathode electrode 1 4) formed 
with Mg or Mg alloy which is easy to oxidize is closed and it can avoid touching air. the engine 
performance of an organic EL panel 1 does not deteriorate. 

[0048] The anode electrode 11 which consists of ITO is formed in a glass substrate 10 side, and the 
light emitted in the organic electroluminescence layer 13 penetrates the anode electrode 11 and a glass 
substrate 10, and is made to be expressed as the gestalt of the above-mentioned operation. However, 
the anode electrode which consists of ITO may be formed in the one distant from a substrate to a 
cathode electrode. In this case, after forming on a substrate the low resistance metal electrode 1 2 and 
the cathode electrode 14 which consist of Mg or a Mg alloy and forming an electronic transportability 
luminous layer or an electronic transportation layer, and a luminous layer on the cathode electrode 14, 
the electron hole transportation layer from which thickness differs by the field using a metal mask is 
formed, and the anode electrode 1 1 which consists of ITO on the low resistance metal electrode 12 and 
an electron hole transportation layer is formed. When it considers as this configuration, the light emitted 
in the organic electroluminescence layer will penetrate an anode electrode, and will be displayed on the 
opposite side of a substrate. Moreover, what is necessary is just to use the transparence resin which 
has light transmission nature for the resin used as a closure member in this case. 

[0049] With the gestalt of the above-mentioned operation. ITO of transparence was used for the anode 
electrode 11. and low resistance metals, such as Mg, were used for the cathode electrode 14. However. 
ITO may be used for a cathode electrode and a low resistance metal may be used for an anode 
electrode. The luminescence brightness within an organic EL panel can be made uniform by the 
thickness of the low resistance metal electrode prepared in the cathode electrode peripheral edge 
section also in this case, and an organic electroluminescence layer. Moreover, Ti (Titanium) etc. can also 
use other metals other than Mg with small sheet resistance for a cathode electrode and a low 
resistance metal electrode. 

[0050] With the gestalt of the above-mentioned operation, the cathode ejection electrode 15 set to 
contact field 14a of the cathode electrode 14 from ITO was connected, and the whole cathode electrode 
14a was closed by the closure member 16. However, there is such no cathode ejection electrode and 



-8- 



the luminescence brightness of an organic EL panel can equalize the contact field of a cathode 
electrode similarly as a cathode ejection electrode as it is. 

[0051] In the gestalt of the above-mentioned operation, the low resistance metal electrode 12 was 
formed in coincidence at the process which forms the cathode electrode 14 using one metal mask. 
However, the low resistance metal electrode 12 may be formed at a process other than the process 
which forms the cathode electrode 14. In this case, a voltage drop can be further prevented by 
thickening thickness of the low resistance metal electrode 12. 

[0052] With the gestalt of the above-mentioned operation, three kinds of organic electroluminescence 
layers, R, G, and B, have been arranged in predetermined sequence to the organic EL panel 1, and the 
white light was displayed by the additive mixture of colors of the light of three colors of R. G, and B. 
Thus, this invention is also applicable to the electroluminescence devices which have the layer which 
emits the white light instead of arranging three kinds of organic electroluminescence layers, R, G, and B, 
13. Moreover, the organic EL panel which emits the white light can also be formed by arranging three 
kinds of organic EL panels for R, G, and B in piles. In this case, the thickness of an organic 
electroluminescence layer is changeable as mentioned above about each of the organic EL panel for R, 
G, and B. Moreover, this invention is applicable to the electroluminescence devices which emit the light 
of the color of what [ not only ] emits the white light but arbitration. Moreover, a luminous layer may 
serve as an electron hole transportation layer. 

[0053] The gestalt of the above-mentioned operation explained the case where it applied to the organic 
EL panel 1 which uses this invention as a back light of a Personal Digital Assistant equipped with a liquid 
crystal panel. However, this invention can be used also for the organic EL device used for other 
applications which emit light by impressing a predetermined electrical potential difference to inter- 
electrode. Moreover, it is applicable to other light emitting devices which emit light by electric field, such 
as an inorganic EL element, furthermore, magnitude — size — it is applicable to various things. 
[0054] 

[Effect of the Invention] As explained above, according to the electroluminescence devices of this 
invention, brightness unevenness is not produced by the voltage drop of the electrical potential 
difference impressed to the electrode. ' 

[0055] Moreover, by preparing the ejection electrode of a high work function and closing said 2nd 
electrode by the closure member from said 2nd electrode, it is hard coming to generate the chemical 
change of the member which constitutes electroluminescence devices, and degradation of the engine 
performance of electroluminescence devices can be prevented. 
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[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing typically the configuration of the organic EL panel of the gestalt of 
operation of this invention. 

[Drawing 2] It is the top view of the organic EL panel of drawing 1 . 
[Drawing 3] It is the A-A line sectional view of **2** . 

[Drawing 4] It is drawing showing the structure of the red for generating the white light in the organic 
electroluminescence layer of the organic EL panel of drawing 1 , green, and three kinds of blue organic 
electroluminescence layers. 

[Drawing 5] It is drawing showing the production process of the organic EL panel of drawing 1 . 
[Drawing 6] It is drawing showing the configuration of the organic EL panel of the conventional example 
typically. 

[Description of Notations] 

1 [ ... An anode electrode ejection terminal. 12 / ... A low resistance metal electrode, 13 / ... An organic 
electroluminescence layer. 14 / ... A cathode electrode. 14a / ... A contact field, 15 / ... A cathode 
ejection electrode, 15a / ... A cathode electrode ejection terminal, 16 / ... Closure member ] ... An 
organic EL panel, 10 ... A glass substrate, 1 1 ... An anode electrode, 11a 



[Translation done.] 
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mmmi. f^2<Dmm^mv. msm KDmrn. mm^ 
ytm. mmm^mm. wisms®*®. Rismmmofz 

[0 0 0 1] 
[0 0 0 2] 

X»«3 0±lC«B$nfcTy-H«@3 1 W«E 
Lg3 2i:, tl'J-Ymm^Zt1)^^m^^tiX\'^^, 
7 J- H«@ 3 1 ©-jSStC«, 7 / - 0 tli bffi 

^3 1 ad^taitsnxi/i*. ;t;y-Hitffi3 sc^-ssji 
[0 0 0 3] ^z.x. 7y-h*m«iit^mb«^3 1 a 



(2) 

2 

cD«ffi^En»b. ^^ELA°:!^;i.3(7)7y-h'«ffi3 1 

t:^v-Ftt@3 3 t©rBiicr«gfflj^±©m^(DSBE^En 

UD-r^^tT, WSIELP3 2$r««E*tggn, «^tiE 
?Li:©S^^tSJ:oT^i;fcX;^;i/^-Sr*«ELH3 

[0 0 0 4] W«ELH3 2T5!7tUfc7^«. 7y-H 

(Dfztb. 7y-K«@3 1 -^t^BJcDITO 
(Indium Tin Oxide) ;«JV-Ftt®3 3{'«. Stt 
10 tt$:WT-2><SjStn:cDMg (Magnesium) ^^;5^*fflVi^)n 

[0 0 0 5] Lf}^vtii}^^. 7y-\^nm3 i^mis.t 
Tztt). 7 y-\^nmm.K)DiL^^3 1 afi^^mni^tzm 

EE«x 7y-Hm«SlDmb^^ 3 1 a*»e.iS<>i-5lC 

Ymmz z tomaynmt. 7y-H«ffi®offiLS6^ 

3 1 af)^f><Dm&iim<U^\zm.-:)X'h-^<t^K». 
ELB3 2€r8gnS«aS*^j)S^i>-r-5. Z.(Dltlsf>. m.^(o 
20 #«EL/1^;i/3T«, 7y-h*«ffi3 

[0 0 0 6] ;ioJ:5:^7/-K«ffi3 1 tr:tett^«ffi 
I^TH J; ^*«E L 3 ©»Str e> ^m^t^fz 

-5. T^it)*., 7y-\'mm3 i^»<m^-r^ztiz 

«®3 lT©ttffil^T^I»<*t)OT*S. 

[0 0 0 7] vA^Ltifj^'i. {&t&mt(Drztbtz7 y - \^ 
mm3 i^mKm^Ltzm-^izit. ^mEhms 2x^ 
30 bfc7t©^-^7y-Hmffi3 iT®:JR5ns7t©**«ii 

jbD-ri.o 7y-F«®3 1;it. *«ELg3 2T 

#<7^tl9, Z.<Dtzlsb. mm.E'Lnif^)V3\Z^7^^ni>% 
*^BS < T L ^ 5 i: 5 o fc. 

[0 0 0 8] 

[%Bj3&^«^Ucfc^i:-r§^S] ±IBfi£*a 
[0 0 0 9] 

40 [^g^)»^-r-2)^c:«)0#l5] ±M^tl^^m^t^fz 

tb. :$i^m(ofiii<Dm!^\z%?>m.^m^m^it. ns.^ 
mm-t^TztboyrnKDi^^^^-r^^KDmrnt. m?, 
m i(Dmm±izmm ^nxm^^n. wm^ntzmmz 
'^-Dx^^-r^m^mt, miti^i(Dmm<Dm^^±iz 
mm^nxi^m^nftm^mi<Dnm^iO'>-his.m^ 
'i^^\^^m^mmt. mi%ytm(D±\zmm^nxm^-^ 
n. mi£^mwt^tz^<Dm^^^-r^^2<Dm.mt^ 

50 
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3 

CO 0 1 0] ^<Dn^%%n=^-r:\%. rnffB^ 1 <Z)«ffi(D 

tell 1 (D^=t\z.m\>fz.nsu<!yny\v>u^^, tJtBm i 

■5mflE|S?T$:*^^!:?3 0lBffl-ei»<:i<t*^T^5. il^fc: 
-k^um^^ U s t < . «m J; o x^^wa*^ 
[0 0 11] jg:>-rb*>Jis^gB 

[0 0 12] ±fB«#^7t^^iC43l.iT, Wse^2 0« 
-5. 

[0 0 13] ±fB^^»)t*T«. tflfB^2(7D 
CDm2««^^#-r-51{DaiL.®®<i:. tdlB^ 1 > ^2 

wfH^3©me, RtxmiB5(»3fc*L.«@^st±-r 

[0 0 14] c:CT, tt»M»(DiSi^«i|sKt,t'S?{t;7i!:i* 

[0 0 15] CCDig^. ttW^«tet^«^Kti5ttfcS 
nfcHUIBII 2 ©m^i^MIBSiflt^ttT'JtJh-r^ d <i:*^*T 

[0 0 16] ±IB«l^^7^*^tCi3V^T, HUlBiliwmS 

[0 0 17] BfIfB^i^«@5rCl©J;5(C«fi£-r^;ii: 
HiitBj^i««@$J^fier'5<i:#tCfflti^;*^;l/VXi' 

^7t*T/i^*J^)5£ ^ (C C (73 ;< ^7 X i7 ^ J; 

[0 0 18] ±iEm#^3tiS^tC*3liT, WtB^l©* 

[0 0 19] mm%mx-%\ytz%^9\-mzm\i;,-t^tz 



(3) 

4 

[0 0 2 0] ±tim^mytm^iziii^x. mm^tm 

it. ^m^iUi; hn)V^:^y±>7.m\ZJ;i-:>xm^^n 
T 1/ i -5 © t -r * in i T ^ ^ . 
[0 0 2 1 ] 

[^m(Dmm<Dmm] sir. mnm^^^mbx, *^ 
10 m<DmM(Dmm\z':>\^^xmmT^, z<Dm.m<D^mx 

[0 0 2 2] initi, :i(D^m(Dmm(DmmEL/-^^)u 
KDm^^m^mz^-rmxh^. 02 a, 0i©w«i 

EL/-^^;!/! 03(5, 0 2 ©A- AllgfrffiS 

mfs.-^^::^^^! o±ic7y-H«@i 1. {gStfi^M 
2. *ffilELJil 3, *V-Kmffil 4. &UC;<J 

[0 0 2 3] yy-Hmsi Ht, 1]y7.mWLl 0O± 

■^-mzi:-oxm^(Dm\zm.m-t^zLxw^^-^t\x\'^ 

7y-H«ffill«. MJ**^*2 2 0 0 A©SI^® I 
TO*^e>!&0, 't^ELSl 3T5§Lfc3t<£:Sjaf -5. 

Ty-H*® 1 iwv-hfiSTitt, SQ/nrab^o 7 
y-F«®i i0-sgptc«, 7y-h'«@i 1 (emu 

SrEPJn-r-5fcfe<DTy-K«i®StDttJLiS^-l 1 a*>'^ 

30 \i^^nx^^^o 

[0 0 2 4] fiSin^S«®l 2«, 7y-K«ffill 
•5. igJgta^S^S 1 2 ti/;^3 V- 1 4 <£}^fiK-r 

^mm\z^-oxm^^n^o i£Stn;^s«@ 1 2 ^ 

ai-r-5:^V- K^ffi 1 4 <i:|WIi;j;o!CMg*^e>/j:D, v 
-hgftitiO. 3 Q/DT'^^o <gStn;^M«ffil 2 

tt, T/-K«®Bi«9mbffl^i 1 at^^m^^^mz^ 

[0 0 2 5] *«ELgl 3«. A*>>i7 7'f htUTffl 

(R) , ^ (G) . » (B) ffl(D3ffl^(D*«E 
Ll$rfilf^®|liffT}gfiKLTti^, W^ELSlSti, 
B4»C^-r<fc5{r, 7/-h*m@l lW±(riE?L*S2IS 
13a*tR, G, B^^atJgfiKSnTViS. IE?Lllg|« 
1 3 a«, ^jze-r-5J:5H<Sfi*i^S«ffil 2*^^.©^ 

m\zm\:'Xmmi)mti^xo\zm^^nx\^^^, ie?l^ 

MS 1 3 a ©±{I«. RfflO«^lij2itt5!7tB 1 3 r , 
50 Gffla)«^IS3ltt^3tlil 3 g, Bffl©f8^@l 3 b a 
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5 

[0 0 2 6] R, G, B^®CDIE?L$S2I11 3 a«, o 

-NPD*if,7it'5. Rm<Dm^mm^mytmi 3 rii. 

jitt^7tSl3g«, Be bq 2*i^i^<t^o Bm<D^^ 
®13batt, 9 6m«%®DPVB i t4m*%(0B 
CzVB 1*^^)75: -5, Bffl©«T^2IBl 3 bbtt. A 
1 q 3*^^fj:-5). ^n5)©«^$iiH4»7tl$>^ 

CO 0 2 7] 7y-K«@l 1 t:^JV-K«®l 4 to 

aASn> «^«lijiH4f87te>l 1 3 r, 1 3 gfeSli«« 

^WiiS 1 3 b b*^?>fi«^A5ftA^n^o ;ic7)E7Lt 
«^ t d^'H^^f c t {c ck o T S X - 

^m^mmii^tftm 1 3 r . 1 3 g sfc«%^M 1 3 b 

a*t®iR-r-5;it{CJ:oT. ^tl^tXR, G, BODJt*t 

^-&5>n^. W^EL^-^^^^jH R, G. Bffl^n^* 
ncO#«EL«:*^f>^l.fcR> G, B CO 3 fe/O^ jQjSJgfe 

[0 0 2 8] W^ELSl 3«. 

1 ±tci£eM#sm@ 1 2 75^?^fi£^n^ffi^s:aLTjg 

[0 0 2 9] V- H«® 1 4 iSSta^Sm® 1 2 
©Jg^tlnl^JC, W^EL^l 3±C«^^«feJ;J;o 

TJg^^n^o ;^V-Hm@l 4*^'}^fiE;$tl'g.Mi^tt, 
W^ELHl 3*^*J^fiK$n-5ffi«J;DaA^(C/h$li<> 
y-Hmffil4.«, ^JP*^5 5 0 0A©7y-K«@l 
1 J;Oti:»MIS:©<g;l/^Mg*fe«Mg^^*^e,fj:0, -> 
-hfitittiO. 3 Q/DT$.^. ;t;V-Httffil 4©- 

y^^ h^^i 4 a*«igtte>nTti-S)o 
[0 0 3 0] *y-K5it)mb««ii 5«. Ty-K« 
@i 1 i:|S|B#ir:7:t hUVi^^^^'-feJcioTJ^fiKS 

CD I TOtCj;oT«fig$nTti^Aci!e). SiaM^^/hi^f < 
r-?>^<. K«®SlDllSb«^ 1 5 a^^l^iTti 

[0 0 3 1] C®W«EL/t*;H tt. Stf^bfci5fc 
*^EL/1:^;H©*t8ELgl 3 10 



(4) 

6 ■ 

0 0 A~3 0 0 0 AggT-a&^o 

[0 0 3 2] C(D«^EL/1^;H«, :tf^XSSlO 

ic7y-h*mffii 1. mt&tfi^mmmi 2, ^siELB 

zn^itmmjzit. 7y-\'mm^DtiiLmf-i 1 aR 

[0 0 3 3] iUT, Z.(Dmm(Dmm<D^mELA:^)ll 

(Dmm:^miz^^^x. ms (a) ~ (e) $r#!iLTijj 
10 mt^. zzmt. m2<DB-Bmmm\z^-oT^mE 

[0 0 3 4] $-r, o<D±(D±mizx/-^'y 

1 To®3*.^sa5», •r7^tt)*.7y-h*«^i 

7>S«1 0±[C7y-K«®l lSD^:^V-KBfDtilL 

«si 5^j^fi£-r^ (xe (A) ) o 

[0 0 3 5] rklZ. IS (A) T-JgfiKLfc7y-H«ffi 

hm^i4 a*t7y-HiiSBi 1 tmu^m^^Dty-r 
mziz^{>m^mifrc:''^}i'^7,i/^m^<D&siz-^t> 

^ 1 3 aSrJKfiKt-^. 
[0 0 3 6] B^O^JtS l 3 b aSrJ^fiK-rSSS 

^[)-CDEMtr-&fe-&TSSrlittfc. ^^;UV7.i7=l:RfT^O 

•fe5l7t®«±lCDP VB i iBCzVB i i:$rflffS©Jt 
30 *-CJi^L.T«S3i^b, Bffl(Df!^Ml 3 b aSrJgfig 
-r-5. -e-(D±tC. |WH;/^;p-7Xi7S:^ffl tT. A1 q 
3^K^^«b> BfflOm^lSiiH 1 3 b bS:Jgfi£T 

3 a<Dm^^^mm±\zDcuifi^^m^nrcA i q 

3. RZSB&f^^mm±iZBehQ2^m^MmL. R 
ffl&lXGfflOtt^^iitt^TtSl 3 r, 13g^}^fie-r 
^:n{Cj;i9, WSIELgl 3^^*J*«}^fi£$ns (X 

e (B) ) , 

40 [0 0 3 7] 'A\z. M\^'r^3(o^mm'\k<D{&i&tn^m 
mail 2&z>';tiV-H«ffii 4 ft:^c:Jg^igStlSZ3> 
3'^ h®«l 4 aSr^tr) Og|55i-{CS^IIttrc><^';UV 

e>LT;<^;i/V7.i7(D,^.©gB^^tCMg*^^«b. ^SStrC 

^««si 2st;f*v-Km® 1 4 (3>^i7h®^i 

4a*-&m *«}gl?fe$n?) (IS (C) ) . 
[0 0 3 8] ^UT> BI±C0 (A) (C) OIST 
JK^U;t7y-h'«ffil 1. iSfita^R*®! 2, 
ELgl3. :*V-Hmffil4, *V-h*ffi»3l±Jb«ffi 
50 1 5*, 7/-h*«S3l<PmU^^ 1 1 a&tK:fty-K 



(5) 

7 

(D) ) . 

[0 0 3 9] ^X^. ;i©*JS©}^^WW«IEL/t^;H 

V-KHSSJOttSbSg^ 1 5 alCO VO^ffiSrEPSn-r 

[0 0 4 0] 7/-K«S«J0mLjS^ 1 1 aJcMDL >o 
^WMM \ 2ia->-hSin;*^*0. 3 Q/Di/h^ i/^fc 

mJE^i«<i:^^l^T■&■r. igetr[^R«® i 2 

mm 2;^)^€>(7)^g|tCj;oTmffi;0WT-r-5o LA^b, 
(Sffita^S*®! 2«Ty-F«Ml l©J^agB©ai 

T-fe{£jgtr[^Mm«il 2j5^e©lEBiaH:RWS<, «m 20 

[0 0 4 1] ;«JV-h*«ffi?(OmLiS^^l Sat:: 

hSS^l 4 a?r^LT:^V- h*«@ 1 A\Z^'m^n^. 

;^V-H«ffil 4©v-hSta*^*0. 3Q/D 
t/jNSl/ifc«), AV-KSffi^OHibSS^ 1 5 aJCEPin 

1 3 ^gi^n■5«85^cJ:oT^)^tt^^:^t)^fc^^>. -Tiii 

[0 0 4 2] CinJCiO. 7y-H«ffil 1 t*V-H 30 

/it^o -^LT, W^EL*^131J. ^^JC-r^SHftCiJ 

[0 0 4 3] e;±i»BjbfcJ;^>('> ^(Diisg©}^^®* 

^EL/1^;HT«, I TO;5^^>;:c-i)7y-H«1Sl 1 

t,^^. C^T. igetn:#««ffil 2fc*3liT(3;> 77- 
K«@liOmL.iS^ 1 1 a*i?>EP^)^b;t«JE:^^'^^i^i: 40 
^Tf-SClt^^Viti. t«eoT, I TO;*^^.;:£-2)7y-K 

7y-h'«ffiStDaiL!®^ 1 1 a*^e)<Diggi(Cj;o 
T^n{t<i:;k^/j:«II©a*5^i;^C<!:*^^<. *^E 

[0 0 4 4] ^fc. :i®^i5£©J^liC7)>t«EL/1^;H 
®©iiIgT«. {SS^^M«ffil 2<!:*V-Kmffil 

Tlifc. ;iOJ:5tCl^-XS-e<g;fifiT:^S«ei 2 t;*; so 



i^fflbT, fiJgSx^Saffil 2 t;^V-H«111 4i:^ 

J^^S■r■5;litr<t ::cD2t?tcggLT»iiDX©*fS 

[0 0 4 5] ^fc, C(D|IM®J^^T'. (Sffitri^Mttffi 
1 2StJf*V-Ka@l 4^}gfi!cTSXSTffll^Tti^c 

ttXiiO. {gJSiar^Sm® 1 2 aw^SJ«fe®75^**f 
[0 0 4 6] :LCDmm<Dmm(D^mE L/-i^)Vl 

oiS3§xsT?«, -esjfc^Mms 1 2 7y-Fmffi 

1 i±(c#^ELBi 3*ijgfiK;^nfc^(c^e£$n?). 
:L(Dtcii>. #«E L/'?^^;!^ 1 o^7ti|tttlci|ttc^#*^^ 

Vi7/-h'«ffil 1 tWfiSELjil 3 t<D^'^im.\Z^ 

[0 0 4 7] t^tz. c<Dmm<Dmm<D^mELn:^)vi 

Sr^tt. 7/-K«S3{0tt5bS^^l 1 aRr/;fJV-H 
«@lfDaibiS^ 1 5 a&,^<D^^^ii±^Ul 6T'i<f 
ihbTl/iifc, C<Dtctb, iE'fbb-^-ri/iMg^fcHMg-i- 

^Tjgj«$n;ta5^ ((SJgm^ismffi i 2 syf;*; v- h* 

[0 0 4 8] ±IB©ll«S©J^8iT«, ITO*^e.^i:S7 
1 OffltCj^figb. ^^EL 

mi 3X'mLtzm^T y - \^mmi ijit>';«/^xa«i 

0 S:Sj§bTa^$n^J;5(rbTiifc. b*>b;^i;*^ 
I TO*>e>;^?)7/-h*«ffiS::<JV-K«ffifrMb 

S«75^?>jti^^*(r?^figbTfeJ;i^. :i©ii^. S«±{c 

-h'mSl 4^}gfiKb. :^3V-h*««l 4±fc«^=^«ijt 
tt^7tli*5t^««T«SjilBRZ/fg?t)i?£J^fi!cbT*^ 

«Jji«SrJ^fiKb, -ebT, <Sjgtn;^«mffi 1 2 S:Z/iE?L 

^sis±ic I TOA»^;^cs7y-H«ffii 1 ^m^-t 

-5. ^C)«jSi:b;^c«^«. *«ELgT56byt7tti. 
[0 0 4 9] ±B30*Jg©}^{ST«. 7/-h*affil 1 
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mmmRTf^mELm<Dmm\z^-DT, w^ela-^;i. 

- Hm®Rl^<£Stfi^Bm@{c«. Ti (Titanium) fs. 
[0 0 5 0] ±tE©|ISS<75J^MT«> ;*J V- h*m® 1 4 

[0 0 5 1 ] ±fB«|lig©J^^Tli, (SSta^S«®l 
e>, i£Stn:#S«ffi 1 2 :^V-H«@1 4^JgfigT 

[0 0 5 2] ±fB<0^igcDJ^ffiT«, W^EL/1^;i.l 
trR. G, B<D3am«W^ELa5rBlrS(DjlijfT'BS« 
R, G, B(D3fe<D5tOlinSigfe{C<toTefe^Sr 
^^L-Tlifc. z:©J;5»CR, G, B«3a^«W«E 

^n^%%n^\zif.w^^'&mt^z.ii^-{:^^, * 

fc. R, G. Bffl0 3a!SCD**SEL/'?^;i'*fitaTlB 

^c:i:fcT-#?)o dCOiS-g-ti, R. G. BfflcD^^EL 



20 



30 



JO 

[0 0 5 3] ±$i(Dmm.<Dmmr'\t. *^BJ3^?S^bA-;^ 

Lut^ib. ^^Mit. mmmizm^(Dms.^mn-r^z. 
tT'm^t^m<nmmizm^^<bn^^mEi^m^iz^m 

o T 5! 3t-r -5 ftfe © ^ ^ (c: ii ffl -r * i T # S . 
:k^-^h±>m^fs.h<o\zmmr^:itf}^x^ 

[0 0 5 4] 

m^f-iz^mi. nm\zei}mvrcmm<Dnm.j^T\zi:'oT 

[0 0 5 5] ^tz. WtBm2«tt®J;i9«tt»M»®® 
[01] *^BqcDllSgO0®O**8EL/t:?i;K©eil£Sr 

m^mz7r^-rmx$>^. 

[0 2] HlO#*8EL/1:^-;K^)¥®0Ta5-S. 

[H3] 0 2CDCOA-A^Kffi0T$)S, 

[04] 0iroW«EL/1:^;WcD*«ELgTafe7t^ 

m^-f^fzubo)^. n(D3mm<DmmELm<Dmi& 

[0 5] 01 ©#«E Ln;^;KDKjgxS^^-r0T-a& 
•5 = 

[0 6] iJ£*«s|©^r^EL/t;^^;u<7)«fiK^^^W{cs^t- 

0TfeSo 

[??^oitt0^] 

y — K«®. 1 1 a-- 

V-h*«@, 1 4 a-- 
h*3lDtHbl|ffi. 1 5 a 

1 6---m±mi 



1 0 1 1 ---T 

1 3"-Wffi|ELH. 1 4"-;^J 

a>^^ h®J^. 1 5 



[0 3] 



14] 



I1a 



12 



1.3 



1i4 



--4 . 



10 



-n, ,.16 



2zzis 



11 



15 



13ba 13bb 
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